This study aimed at evaluating the use of scanning electron microscopy in the study of the post-vaccinal 
. Some studies carried out with this animal species emphasize the isolation and the identification of NDV in outbreaks induced by pathogenic samples (HIGGINS & WONG, 1968; HASHIMOTO et al., 1969; LUY et al., 1987) . Despite the great affinity of NDV to the upper respiratory system of birds, particularly to the trachea (ABDUL-AZIA & ARP, 1983), the action of this virus has not been yet described on the tracheal epithelium of quails, as it has in broilers (DORETO et al., 1999) .
The present study aimed at comparatively studying the post-vaccinal respiratory reaction in the tracheal epithelium of quails (Coturnix coturnix japonica) by the use of the lentogenic NDV strains Ulster 2C, B 1 and LaSota.
MATERIALS AND METHODS

Experimental birds and food
A number of 36 sexed males, six-week-old quails (Coturnix coturnix japonica) were used. Birds were housed in layer cages made of galvanized wire, and equipped with nipple drinkers and trough feeders. Nine birds were housed per cage unit. Birds received water and feed ad libitum. The diets were based on corn and soybean meal, according to the nutritional recommendation of the NATIONAL RESEARCH COUNCIL (1994). Overall, the birds were submitted to similar conditions and the usual management procedures used in quail production systems.
Experimental design
The 36 birds were randomly distributed into four groups of nine birds each according to the following treatments: T1 -group of control birds (non-vaccinated); T2 -group of birds vaccinated with Ulster 2C strain; T3 -group of birds vaccinated with B 1 strain; T4 -group of birds vaccinated with LaSota strain. During the experimental period, the four group of birds were kept as isolated as possible from each other in order to avoid the influence of treatments among groups.
Vaccine
Lyophilized vaccines were used, with the lentogenic NDV strains Ulster 2C, B 1 and LaSota, respectively. The determinations of the 50% infecting dose (EID 50 ) of the vaccinal strains studied (REED & MUENCH, 1938) were: EID 50 (Ulster 2C) = 10 7,15 /0.1mL, EID 50 (B 1 ) = 10 7.35 /0.1mL, EID 50 (LaSota) = 10 7.20 /0.1 mL. Vaccines were administered once by eye drop when the birds were six weeks of age by reconstitution of the lyophilized vaccines diluted in distilled water in a proportion of 30ml/1000 vaccine doses/1000 birds, which corresponded to an eye drop vaccine dose of 0.03mL (PAULILLO et al., 1987) .
Clinical, necropsies and scanning microscopical analysis
All groups were observed twice a day and clinical signs were recorded. Three, five and eight days after vaccination, three birds from each group were submitted to necropsy to collect fragments of the medial portion of the trachea in order to evaluate destruction level of tracheal epithelium resulting from vaccinal virus replication.
Tracheal fragments, measuring 5 x 8mm, were fixed in a solution of glyceraldehyde at 3% in 0.1M, pH 7.6 phosphate buffer for 2 hours at a temperature of 4 o C. The fragments were then post-fixed in a osmium tetra-oxide solution at 1% for 30 minute at a temperature of 4 o C. After that, using the same buffer, the material was washed consecutively for six times, dehydrated by immersion in increasing concentrations in ethyl alcohol and put through the drying chamber of a critical point drier, using carbon dioxide. The material was then set on the appropriate metallic stub, covered with a layer of 30nm of gold and scanned in a scanning electron microscope (Model Jeol JSM 25SII), operating at 15KV.
RESULTS
Regardless the experimental group, none of the birds presented detectable clinical signs of post-vaccinal respiratory reaction. However, the observation of the scanning electron micrographs (Figure 1 ) of the tracheal fragments revealed a clean tracheal epithelium, consisting of ciliary cells, in the control group. As to the material from birds vaccinated with Ulster 2C strain (T2), in all sample collections (three, five and eight days after vaccination), the scanning electron micrographs (Figure 2 ) showed intact epithelium with intact ciliary cells, very similar to the epithelium of the control birds. In contrast, the material collected from birds vaccinated with B 1 and LaSota strains (Figures 3 and  4) showed marked epithelial sloughing, with extensive regions of ciliary epithelium removal. These changes were more evident five days after vaccination when the several sloughing and extensive areas without ciliary cells was observed (Figures 3 and 4) . Eight days after vaccination, bird vaccinated with B 1 and LaSota strains (Figures 5 and 6 ) started showed a reduced area of ciliary epithelium removal.
DISCUSSION
Groups of quails vaccinated by eye drop with B 1 (T3) and LaSota (T4) strains did not show clinical signs of postvaccinal reaction, contrasting with reports in broilers (DORETTO et al., 1999) , in which these types of vaccines have the disadvantage of inducing undesirable respiratory reactions (ALLAN, 1971) . In broilers, the severity and the extension of these clinical signs depend on a series of factors, which include the vaccinal virus strain, the presence of Mycoplasma gallisepticum, and the route of vaccine administration (BEARD et al., 1993) . Despite the Despite the absence of clinical signs of respiratory reaction, the analysis of the tracheal fragments of birds vaccinated with B 1 and LaSota strains showed epithelial sloughing of the trachea three days after vaccination. Therefore, we may speculate that the absence of clinical signs may result from the absence of concurrent infections by other agents, such as Mycoplasma gallisepticum, which can intensify such reactions. It is possible that the controlled environmental conditions of the present experiment prevented these concurrent infections. In addition, it must be noted that quails, particularly male, perform several noises when housed in confined environments, which may also have rendered the characterization of few and discrete respiratory symptoms difficult. The group of quails vaccinated by eye drop with Ulster 2C strain (T2) did not show clinical signs of respiratory reaction and no epithelial sloughing at tracheal evaluation, despite the passage of this strain through the upper respiratory tract. This can be explained by the fact that Ulster 2C strain is the only vaccinal NDV strain with intra-cerebral pathogenicity index (ICPI) is zero (ICPI 0.0) and therefore, it is less pathogenic than vaccinal strains B 1 (ICPI 0.2) and LaSota (ICPI 0.4) currently used (ALEXANDER, 1997).
CONCLUSIONS
The species Coturnix coturnix japonica did not show evident clinical signs of post-vaccinal respiratory reactions to NDV, regardless the vaccinal strain used by eye drop. Quails vaccinated by eye drop with B 1 and LaSota present this change. Scanning electron microscopy proved strains developed epithelial sloughing of the trachea, whereas those vaccinated with Ulster 2C strain did not present this change. Scanning electron microscopy proved to be a safe and efficient method in the evaluation of postvaccinal respiratory reaction in the tracheal epithelium of quails (Coturnix coturnix japonica).
